NOVEMBER/DECEMBER 2023 - 


BMA61 — LINEAR ALGEBRA 


Time : Three hours Maximum : 75 marks 
SECTION A — (10 x 2= 20 marks) 
Answer ALL questions. 


What is a vector space? 


Amdui Goa creme crete? 


2. Define linearly dependent over F. 


Fer God 2 crar Goud sri ymmo EO TUM. 


3. Define annihilator of subspace. 
gi aaGachiiencr wu. 


4. Define inner product space. 
2LOAUGES Gaiaflenws wpun. 


5. Define algebraic over F. 
Far Goa 2 irer Quiswisb awyu. 


6. Define characteristic root and vector. 
FUIAWAdLY epad- wpb SonsGuierener crenquin). 
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10. 


NiS 


12. 


Define matrix of linear transform. 
Quy. morima Amo Du. 


Define similar matrix. 
255 Awiwu escoquiM). 


What is trace in matrix? 
Amir eaiG\ crepe cresrest 2 


State Cramer’s rule. 
Ajmorr AAi sashonm or psi. 


SECTION B — (5 x 5 = 25 marks) 


Answer ALL questions. 


(a) If V is the internal direct sum of 3] ane 
U,;...U,,, then prove that V is isomorphic to Gus 
the external direct sum of U,,...U,. 

U,,...U, ot 2irGpiósmi e V aalo, U.U, 


a AachGpiéstSer so amaie V erar 
Boas. 


Or 
(b) Prove that L(S)is a subspace of V. 
Ver 2 araa L(S) cron Ames. 


(a) Prove that A(A(W))= W. 


A(AW))= W aren Boies. 
Or 
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18. 


19. 


20. 


If V is finite-dimensional over F, then prove that 
T e A(V) is invertible if and only if the constant 


term of the minimal Polynomial for T'is not 0. 

V aang F © octet qgar Umino erei 
TEAU) wa CpiomnsSie Csmouuiner whyib 
Gurgwna flubsenar Ta scier Apo 
APSGCsroauhen onor omy 0 ADV cor 
Ayas. 


If Te€A(V) has all its characteristic roots in F 


then prove that there is a basis of Vin which the / 


matrix of Tis triangular. 

T EAV) & awais ApUGway paise Fa 
QosGd rad Vo Qe agiw urag AN Ter 
AmsCaraa: ansGsremiomgGd crar Ayas. 


Prove that for A,B e F,, det(AB) = (det A)(det B) . 


A,B e F,, det(AB) = (det A)(det B) cron Amaia. 
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13. 


14. 


%) 


(a) 


(b) 


(a) 


State and prove schwarz inequality. 
seni cy sailed) peop ays) Anas. 


If V is finite-dimensional over F, then prove 
that T e A(v) is singular ifand only if there 
exists av #0in vsuch that vT =0. 

F ar Gow 2 irer payar uifluomennb V erai 
T eA(v) agüyairadurs AGguusHe 
Gamarra wib Gurgorer Hlubsenor V i 
2da av#0 aadd vT =0 am Ayas. 

Or 


If 2eF is characteristic root of T e A(v), 
then prove that for any polynomial 
q(x) e F(x), q(A) is a characteristic root of 


q(T). 

T eA) o& ApiGuay sob AEF aad 
abs 86 VBOSGCsrona g(x) e F(x) sob 
QT) i Apuwo apwi g(A) ra Hass. 


Let V be the vector space of polynomials of 
degree 3 (or) less over F. In V define D by 


(æ + OX + ax + ax?) D = a, + 2a, + Bax") 
compute the matrix D in the basis. 

O  1,x,x?,x° 

(i) lt oda ae 


Gij If the matrix is part (a) in A and that in 
part (b) is B, find a matrix C so that 
m,(D) =Cm,(D)C™. 
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(b) 


V aiu apa sides) Goneinat uns 
Asnam EOG Garmaisaler 
Amund crots. Vd D wu Kairamon 
UDUS GCM (Ay + a,x + Ayx” + ax) D = 
Qi + 2enx + Bagx* D & gismu 
Spás yio Ni sirg.. 

OT oet 

Gi Tarr, ee IE 


üj A oppi B aaua UGA (a) Dmh (b) 


a awisma dd, mD) = 
Cm (D)C ceim simié Carmai C cows 
Sai Hig. 

Or 


If Vis n-dimensional vector space over F and 
if T e A(v) has all its characteristic roots in 
F then prove that T satisfies a polynomial of 
degree n over F. 

V adug Fr GCwomidrar n-uno 
Hauora Gogi T e A(v) wer 
Sosa Apud aisi F à Qqseqw 
Gurs T eq F ot Gogi n unas 
ADESCSraOaaW YASH) Cewiujid crar fpas. 
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15. 


(a) Prove that if T = A(v) then trT is the sum of 
the characteristic root of T. 


TeAv) calla T a Apud gpasser 
msd trT con Almas. 
k Or 
(b) Prove that det A = det(A’). 
det A = det(A’) cran Ames. 


SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


If V is finite — dimensional and if W is a subspace 
of V, then prove that W is finite dimensional 


dim W< dimV and dim Vf, = dim V -dim W . 
Oyasret uord V wpb V a 2a W 
aala dimW<dimV a yai unori W 
wppid dim Vf, =dimV -dim W érer fiey: 


If V is finite — dimensional and Wis a subspace of 
V, then prove that W is isomorphie to V/A(W) 

and dim A(W) =dimV -dim W . 

Gyi uord V wipo V ot acrGaall W 
rae W F02 (Hay araT Vi A(W) wbb 
dim A(W) =dim V —dim W «ren Agiays. 
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